Abstract
Introduction

40
Accurate and reliable pain assessment in laboratory rodents is essential to produce high 41 quality pain research and safeguard animal welfare. The continued dependence on evoked heating pad (Sunbeam, 50watts, 120VAC, UL, USA) and ocular lubricant was placed in both 110 eyes. The abdomen of the rat was shaved and aseptically prepared using chlorohexidine and 70% 111 alcohol. Rats were then covered with a sterile drape so only the surgical area was exposed. A 112 three-centimeter incision in the skin was made beginning 1 cm caudal to the xyphoid cartilage 113 using a scalpel blade (size 15). A three-centimeter incision was made through the muscle layer 114 by a stab incision lengthened with Metzenbaum scissors. The muscle was then closed using a 115 simple continuous suture pattern and the skin using a subcuticular suture pattern (4-0 Monocryl 116 (Poliglecaprone) Suture, RB-1 17mm Taper, Ethicon). Tissue glue (3M Vetbond, 3 mls, 3M
117
Animal Care Products, St Paul, MN, USA) was used to cover knots that could not be buried in 118 the skin. Following the skin closure, isoflurane was terminated and rats were left to recover with 119 oxygen only. Rectal temperature was taken at this time, before the rats regained sternal 120 recumbency. Once sternal, rats were returned to their home cages, which were warmed using a After the last recording period, rats were euthanized by first being anesthetised with isoflurane and, following loss of their righting reflex, overdose with carbon dioxide. Death was confirmed 132 with cessation of heart beat.
133
Video Analysis
134
The Rat Grimace Scale
135
The same observers took screenshots of each rats' face throughout the 15 minute video. Four 136 images were taken per video approximately 3.5 minutes apart but no less than one minute apart. present, according to the original method described by Sotocinal et al. [7] . These action unit 145 scores were averaged to produce a score between 0-2 for each image. Following unblinding of 146 images, scores collected at each time point were averaged for each animal. behavior counted as one point towards the overall pain score of the rat.
156
Statistical Analysis
157
A sample size of 12 animals per treatment group was estimated using an alpha value of 0.05 and 
Results
171
Data from one rat were excluded from the buprenorphine (Sprague-Dawley) group due to p-values and 95% confidence intervals of the differences are reported for each comparison. 
